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. $A,$ $B$
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. $A,$ $B$ $H_{1},$ $H_{2}$ Poisson
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3Splitting




. Splitting . .
Schr\"odinger ,
$\mathrm{i}\frac{\partial u}{\partial t}+\frac{\partial^{2}u}{\partial x^{2}}+2|u|^{2}u+\gamma u=0$ ( $\gamma$ : ), (22)
. , Splitting (22) 2 ,
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$+2|u|^{2}u+\gamma u=0$ , (24)
. , (23) $\Delta t$ $\exp[A\Delta t]$ ,
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. . Fig.l (22) 1
$u=\cosh(x)\exp(0.8\mathrm{i}x)$ . $-25\leq x\leq 25$
$\Delta x=0.195$ , . FFT . , $0\leq t\leq 200$





$I_{1}(t)$ $=$ $\int|u|^{2}dx$ (25)
$I_{2}(t)$ $=$ 2 $\int{\rm Im}(u^{*}\frac{\partial u}{\partial x})dx$ (26)
, $I_{j}(t)=I_{j}(0)\exp(-\gamma t)(j=1,2)$ , (4
) Splitting (4 ) Runge-Kutta $\tilde{I}_{1}(t)$ Fig 2 ,
$\tilde{I}_{10}(t)=\tilde{I}_{1}(t)-I_{1}(0)\exp(-\gamma t)$ Fig 3 . ( $\tilde{I}_{1}(t)$ (25)
). (4 ) Runge-Kutta $\Delta t=0.1$ ?SJ $\Delta t=0.\mathrm{O}1$
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Fig.3 $I_{1}(t)$
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$\frac{\partial u}{\partial t}+p_{1}\frac{\partial^{2}u}{\partial x^{2}}+q_{1}|u|^{2}u+r_{1}u=0$, (27)
$[9,10]$ . $p_{1},$ $q_{1},$ $r_{1}$ $p_{1}=-c_{1}-\mathrm{i}c_{2},$ $q_{1}=-c_{3}-\mathrm{i}c_{4}$ ,
$r_{1}=-c_{5}-\mathrm{i}c_{6}$ ( $c_{\mathrm{j}}$ ) .
, Splitting (27) 2 .
$. \frac{\partial u}{\partial t}1p_{1}\frac{\partial^{2}u}{\partial x^{2}}=0$ , (28)
$\mathrm{i}\frac{\partial u}{\partial t}+q_{1}|u|^{2}u+r_{1}u=0$ . (29)
, (28) $\exp[A\Delta t]$ , (29)
$\exp[B\Delta t]$ , 2 . (27)
(25), (26) , . , $\Delta t$
, .
Splitting
. . Fig 6 $(p_{1}=1.0$ ,
$q_{1}=2.0,$ $r_{1}=0.0)$ 2-soliton $(\eta_{1}=1.0, \xi_{1}=-0.5,\eta_{2}=0.5,\xi_{2}=0.45)$ .
$-25\leq x\leq 25$ $\Delta x=0.0976$ , . ,
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$0\leq t\leq 25$ $\mathrm{A}\mathrm{a}$ , $\Delta t=0.\mathrm{O}1$ .
$\Delta t=0.\mathrm{O}\mathrm{O}1$ (4 ) . (27) $a_{1}=0.05,$ $a_{2}=1.0$ ,
$a_{3}=0.01,$ $a_{4}=2.0,$ $a_{5}=$-0.005, $a_{6}=0.0$ .
Splitting 1,2,4,6,8 , 1 .
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Fig 6 $\mathrm{G}\mathrm{L}$ (27) (2 ) Fig 7Splitting
method mesh size time step $\max|u_{X}-\tilde{u}_{X}|$
[1] SP 1 $\Delta t=1.0\cross 10^{-}$ 2500 $2.207\cross 10^{-}$
[2] SP 2 $\Delta t=1.0\cross 10^{-2}$ 2500 $1.480\mathrm{x}10^{-4}$
[3] $\mathrm{S}\mathrm{P}4$ $\Delta t=1.0\cross 10^{-2}$ 2500 $6.681\cross 10^{-7}$
[4] $\mathrm{S}\mathrm{P}6$ $\Delta t=1.0\cross 10^{-2}$ 2500 $4.004\cross 10^{-10}$
[5]$\underline{\mathrm{S}\mathrm{P}8\Delta t=1.0\cross 10^{-2}25001.183\mathrm{x}10^{-10}}$
1Splitting (2 )
, Fig 8 $u=\sin x$ . ,
$\Delta x=0.0488^{\cdot}$ . Splitting
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Fig 8 $\mathrm{G}\mathrm{L}$ (27) ($\sin$ ) Fig 9Splitting
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method mesh size$\mathrm{d}$ $\mathrm{h}$ $\mathrm{i}$ time step $\max|u_{X}-\tilde{u}_{X}|$
[1] SP$1\Delta t=1.0\mathrm{x}10^{-}25001.9\ovalbox{\tt\small REJECT} 38\cross 10-$
[2] $\mathrm{S}\mathrm{P}2$ $\Delta t=1.0\cross 10^{-2}$ 2500 $4.746\cross 10^{-5}$
[3] $\mathrm{S}\mathrm{P}4$ $\Delta t=1.\mathrm{O}\cross 10^{-2}$ 2500 $2.142\mathrm{x}10^{-6}$
[4] $\mathrm{S}\mathrm{P}6$ $\Delta t=1.\mathrm{O}\mathrm{x}10^{-2}$ 2500 $2.864\cross 10^{-9}$
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